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Introduction
Otocephaly is a rare lethal syndrome of micros-
tomia, aglossia, agnathia, and synotia.1,2 It is the most
severe form of the so-called first-arch anomalies.3
Arrest in the development of the first branchial arch
due to an insult to the neural crest cells was sug-
gested to be the cause of this malformation.1 It could
be caused by gene or chromosomal mutations, or 
teratogenes.2,4
Prenatal diagnosis of otocephaly depends mostly
on two-dimensional (2D) and three-dimensional (3D)
ultrasound.5,6 Most cases are diagnosed during the
third trimester. Polyhydramnios is frequent in associa-
tion with otocephaly.7 Multiple fetal face anomalies,
including agnathia, sloped forehead and low set ears,
may be seen with ultrasound. Differential diagnoses
include Treacher Collins syndrome, Goldenhar syn-
drome and Mobius syndrome.7 We describe a case of
prenatal detection of otocephaly using ultrasound;
the case was diagnosed at 29 weeks of gestation and
confirmed at autopsy.
Case Report
This male infant was born to a 19-year-old, gravida 1,
para 0, woman. She received prenatal routine check-
up at a local clinic. She and her husband were non-
consanguineous and healthy. There was neither family
history of congenital malformations nor any history
of teratogenic medication, recent infection, diabetes
mellitus, or hypertension during pregnancy. At 29
weeks of gestation, polyhydramnios was diagnosed.
She was then transferred to our hospital for further
evaluation where polyhydramnios (AFI: 41 cm), low-
lying ears, and proboscis (Figures 1 and 2) were noted
on sonography. Fetal biometry was equivalent to the
gestational age.
Amniocentesis was performed at 31 weeks of ges-
tation, and the result showed a 46,XY karyotype.
Otocephaly was suspected. At 32 weeks of gestation,
premature rupture of membranes and preterm labor
occurred. A male infant was delivered preterm and died
immediately from apnea and bradycardia. The baby
was 43 cm in length, 1,450 g in weight, with multiple
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Figure 1. Ultrasound findings of proboscis-like mass and the absence of the mandible: (A) coronal view of brain; (B) frontal view of face;
(C, D) different aspects of semi-sagittal view of face.
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Figure 2. Ultrasound findings of proboscis-like mass and low-set ears: (A, B) bilateral low-set ears; (C, D) proboscis-like mass.
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Figure 3. Fetus showing the nose–mouth fusion and the symmetrically low-set ears almost fused together in the midline: (A, B) frontal
view; (C, D) lateral view.
anomalies including midline proboscis, absence of
mandible, small protruding mouth without an open-
ing, absence of tongue, and simple soft ears that were
extremely low-set and located near the midline of the
neck (Figure 3). The placenta and the umbilical cord
were normal in appearance. Autopsy revealed extremely
hypoplastic oral cavity and airway with normal devel-
oped orbital contents, central nervous system and
other organs.
Discussion
Otocephaly, a defect in the ventral portion of the first
branchial arch, is a rare lethal syndrome.8,9 Evidence
from human experience and various animal models
suggest that otocephaly is the result of heterogeneous
developmental defects. Both genetic and environmen-
tal factors have an impact on the formation of oto-
cephaly.8,9 Teratogenic effects of several agents such
as strepnigrin antibiotics and Trypan blue have been
reported.2 It is suspected that theophylline could be a
cause of neural crest cells forming otocephaly.10
Prenatal diagnosis of otocephaly is extremely rare
and usually very difficult. More than 80 cases of oto-
cephaly have been reported to date.5 The estimated
prevalence is of less than 1 in 70,000.9 The majority
of the cases were usually found incidentally after other
anomalies such as holoprosencephaly, encephalocele,
situs invertus totalis or renal defects were identi-
fied.7,11,12 Three-dimensional ultrasound has been
used to distinguish craniofacial features successfully at
the mid-trimester of pregnancy.6 Magnetic resonance
imaging also provides precise assessment of fetal facial
and ocular abnormalities.5
Mice heterozygous for the Otx2 mutation provide
new insights into the genetic pathogenesis of human
otocephaly.13 Otx2 genetic modifier loci Otmf18 and
Otmf2 located on chromosomes 18 and 2, respec-
tively, were found to correlate with human otocephaly
phenotype. This suggests that candidate genes located
at these 2 loci may contribute to human agnathia–
holoprosencephaly complex diseases.
Although otocephaly is a lethal syndrome and few
affected babies can survive after birth, there have been
2 reports on the successful management of otocephalic
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babies after birth.14,15 Clearly, babies surviving from
otocephaly pose a significant challenge for reconstruc-
tive and rehabilitative specialists. The immediate con-
cern of securing the airway required a tracheostomy at
birth because it was not possible to place an oral or a
nasal endotracheal tube. However, because the majority
of otocephaly babies are stillborn, the value of recon-
structing the mandible remains unclear.
In conclusion, otocephaly is a rare and lethal mal-
formation. Prenatal diagnosis should depend on ultra-
sound analysis (2D or 3D). The sonographic findings
include extreme micrognathia, the presence of ears on
the front and lateral aspect of the neck, as well as acces-
sory findings such as polyhydramnios and holopros-
encephaly. In the face of polyhydramnios, otocephaly
is one of the possible fetal anomalies.
Acknowledgments
This study was supported in part by an intramural
research grant from Buddhist Tzu Chi General Hospital
(TCRD 96-23).
References
1. Pauli RM, Graham JM Jr, Barr M Jr. Agnathia, situs inversus,
and associated malformations. Teratology 1981;23:85–93.
2. Pauli RM, Pettersen JC, Arya S, Gilbert EF. Familial agnathia–
holoprosencephaly. Am J Med Genet 1983;14:677–98.
3. Lawrence DL, Bersu ET. An anatomical study of human oto-
cephaly. Teratology 1984;30:155–65.
4. Krassikoff N, Sekhon GS. Familial agnathia–holoprosencephaly
caused by an inherited unbalanced translocation and not autoso-
mal recessive inheritance. Am J Med Genet 1989;34:255–7.
5. Chen CP, Wang KG, Huang JK, Chang TY, Lin YH, Chin DT,
Tzen CY, Wang W. Prenatal diagnosis of otocephaly with
microphthalmia/anophthalmia using ultrasound and magnetic
resonance imaging. Ultrasound Obstet Gynecol 2003;22:214–5.
6. Lin HH, Liang RI, Chang FM, Chang CH, Yu CH, Yang HB.
Prenatal diagnosis of otocephaly using two-dimensional and
three-dimensional ultrasonography. Ultrasound Obstet Gynecol
1998;11:361–3.
7. Rahmani R, Dixon M, Chitayat D, Korb E, Silver M,
Barozzino T, Toi A. Otocephaly: prenatal sonographic diagnosis.
J Ultrasound Med 1998;17:595–8.
8. Hersh JH, McChane RH, Rosenberg EM, Powers WH Jr,
Corrigan C, Pancratz L. Otocephaly–midline malformation
association. Am J Med Genet 1989;34:246–9.
9. Shermak MA, Dufresne CR. Nonlethal case of otocephaly and
its implications for treatment. J Craniofac Surg 1996;7:372–5.
10. Ibba RM, Zoppi MA, Floris M, Putzolu M, Monni G, Todde PF,
Sardu G. Otocephaly: prenatal diagnosis of a new case and
etiopathogenetic considerations. Am J Med Genet 2000;90:
427–9.
11. Scholl HW Jr. In utero diagnosis of agnathia, microstomia, and
synotia. Obstet Gynecol 1977;49:81–3.
12. Cayea PD, Bieber FR, Ross MJ, Davidoff A, Osathanondh R,
Jones TB. Sonographic findings in otocephaly (synotia). 
J Ultrasound Med 1985;4:377–9.
13. Hide T, Hatakeyama J, Kimura-Yoshida C, Tian E, Takeda N,
Ushio Y, Shiroishi T, et al. Genetic modifiers of otocephalic
phenotypes in Otx2 heterozygous mutant mice. Development
2002;129:4347–57.
14. Brecht K, Johnson CM 3rd. Complete mandibular agenesis:
report of a case. Arch Otolaryngol 1985;111:132–4.
15. O’Neill BM, Alessi AS, Petti NA. Otocephaly or agnathia–
synotia–microstomia syndrome: report of a case. J Oral
Maxillofac Surg 2003;61:834–7.
